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(57) ABSTRACT

An 1mage forming apparatus includes a fixed contact point
and a movable contact point. The fixed contact point 1s
provided 1n a unit side opposing part. A movable contact
point 1s provided in a rail side opposing part. The rail side
opposing part 1s formed with an opening. The movable
contact point 1s a contact spring formed of an electrical
conductive wire. The movable contact point has a fixing
part, a contact part and a pull-out prevention part. The fixing
part 1s fixed to the rail on an opposite side to the rail side
opposing part. The contact part 1s biased with respect to the
fixing part to protrude toward the fixed contact point through
the opening. The pull-out prevention part restricts a protrud-
ing position of the contact part toward the fixed contact
point. The pull-out prevention part 1s formed 1nto a spiral
shape.

8 Claims, 8 Drawing Sheets
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IMAGE FORMING APPARATUS

INCORPORAITION BY REFERENCE

This application is based on and claims the benefit of >

priority from Japanese Patent application No. 2015-169571

filed on Aug. 28, 2015, the entire contents of which are
incorporated herein by reference.

BACKGROUND

The present disclosure relates to an 1mage forming appa-
ratus including an attachable/detachable intermediate trans-
ferring unait.

A T1ull color 1image forming apparatus ol recent years
generally has a tandem-type configuration. In the tandem-
type configuration, an image forming part provided for each
toner color 1s disposed along a traveling direction of an
endless intermediate transferring belt. In each 1image form-
ing part, a single-color toner 1mage 1s sequentially first-
transierred onto the intermediate transierring belt to form a
tull-color toner image, and the full-color toner image 1is
second-transierred onto a sheet. When the single-color toner
image 1s transferred from each image forming part onto the
intermediate transierring belt, a high voltage transferring
bias 1s applied from a transierring bias power source to a first
transterring roller which 1s disposed inside of a hollow space
ol the intermediate transferring belt so as to oppose to each
image forming part.

The intermediate transferring belt and the first transferring
rollers are united 1nto an mtermediate transferring unit. For
the purpose of replacement or maintenance of the nterme-
diate transierring belt or the first transferring roller, the
intermediate transierring unit 1s configured to slide along a
rail provided in an apparatus main body so as to be attach-
able to or detachable from the apparatus main body. The
intermediate transferring unit 1s provided with a fixed con-
tact point electrically connecting to the first transierring
roller. On the other hand, the rail 1s provided with a movable
contact point electrically connecting to the transferring bias
power source. When the intermediate transferring unit 1s shd
along the rail to be attached to the apparatus main body, the
fixed contact point and the movable contact point are
clectrically connected to each other and a transferring bias 1s
applied from the transierring bias power source to the first
transierring roller.

In a case where the fixed contact point 1s provided 1n the
intermediate transierring unit and the movable contact point
1s provided 1n the rail as described above, when the nter-
mediate transferring unit 1s slid along the rail, there may be
a case 1 which the movable contact point 1s hooked by the
intermediate transierring umt or a frictional force between
the movable contact point and the fixed contact point 1s too
strong. In such a case, the movable contact point may be
spaced away from the rail or the position of the movable
contact pomnt may be changed and then a contact failure
between the movable contact point and the fixed contact
point may occur.

In addition, there may be a case 1n which a plate-shaped
movable contact point 1s provided in the intermediate trans-
ferring unit and the fixed contact point 1s provided in the rail.
The movable contact point and the fixed contact point are
disposed to oppose to each other 1n a vertical direction. One
end portion of the movable contact point 1s fixed to the
intermediate transferring unit and the other end portion 1s
folded to form an engaging claw. Then, by engaging the
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2

engaging claw with an anti-folding member formed 1n the
rail, the buckling of the engaging claw is prevented.

SUMMARY

In accordance with an embodiment of the present disclo-
sure, an 1mage forming apparatus includes a unit, a unit side
opposing part, a rail side opposing part, a fixed contact point
and a movable contact point. The unit 1s supported to be
slidable along a rail between a position to be housed 1n an
apparatus main body and a position to be pulled out from the
apparatus main body. The umt side opposing part and a rail
side opposing part are respectively provided on the unit and
the rail so as to oppose to each other when the unit 1s shd
along the rail into the position to be housed 1n the apparatus
main body. The fixed contact point i1s provided in the umt
side opposing part of the unit. The movable contact point 1s
provided in the rail side opposing part of the rail and brings
into pressure contact with the fixed contact point so as to be
clectrically connected to the fixed contact point. The rail side
opposing part of the rail 1s formed with an opening. The
movable contact point 1s a contact spring formed of an
electrical conductive wire. The movable contact point has a
fixing part, a contact part and a pull-out prevention part. The
fixing part 1s fixed to the rail on an opposite side to the rail
side opposing part. The contact part 1s biased with respect to
the fixing part to protrude toward the fixed contact point
through the opening. The pull-out prevention part 1s con-
figured to restrict a protruding position of the contact part
toward the fixed contact point. The pull-out prevention part
1s formed 1nto a spiral shape.

The above and other objects, features, and advantages of
the present disclosure will become more apparent from the
following description when taken in conjunction with the
accompanying drawings in which a preferred embodiment
of the present disclosure 1s shown by way of illustrative
example.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 1s a view schematically showing an internal
structure of a color printer according to an embodiment of
the present disclosure.

FIG. 2 1s a perspective view showing an intermediate
transierring unit supported on front and rear rails which are
provided 1n an apparatus main body, in the color printer
according to the embodiment of the present disclosure.

FIG. 3 1s a perspective view showing the intermediate
transferring unit and the rear rail, in the color printer
according to the embodiment of the present disclosure.

FIG. 4 1s a sectional view showing a fixed contact point
provided 1n the mtermediate transferring unit, in the color
printer according to the embodiment of the present disclo-
sure.

FIG. 5 1s a perspective view showing a movable contact
point supported on the rear rail, viewed from a front side, in
the color printer according to the embodiment of the present
disclosure.

FIG. 6 15 a perspective view showing the movable contact
point supported on the rear rail, viewed from a rear side, in
the color printer according to the embodiment of the present
disclosure.

FIG. 7 1s a perspective view showing the movable contact
point, 1n the color printer according to the embodiment of
the present disclosure.

FIG. 8 15 a perspective view showing the movable contact
point coming into pressure contact with the fixed contact
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point, viewed from the rear side, in the color printer accord-
ing to the embodiment of the present disclosure.

DETAILED DESCRIPTION

Hereinafter, with reference to figures, an image forming
apparatus according to an embodiment of the present dis-
closure will be described.

First, with reference to FIG. 1, an entire structure of a
color printer 1 as an image forming apparatus will be
described. FIG. 1 1s a perspective view schematically show-
ing the color printer 1. In the following description, a front
side of FIG. 1 shows a front side of the color printer, and left
and right directions are based on a direction viewed the color
printer 1 from the front side.

The color printer 1 1s provided with an apparatus main
body 2 of a rectangular parallelepiped shape as shown in
FIG. 1. On a right side face of the apparatus main body 2,
an opening 2a 1s formed. The opening 2a 1s opened and
closed by a both-face conveying unit 5 which 1s supported
turnably around 1ts lower end. Inside of the both-face
conveying umt 5, an intermediate conveying unit 6 1s
supported turnably around 1ts lower end. On an upper face
of an upper cover which covers an upper face of the
apparatus main body 2a, an ¢jected sheet tray 7 on which a
sheet 1s ejected 1s formed.

In a lower part of the apparatus main body 2, a sheet
feeding cassette 9 which stores sheets S 1s attachably and
detachably installed. On the right side of the sheet feeding
cassette 9, a sheet feeding device 10 which feeds the sheet
S from the sheet feeding cassette 9 1s provided. Above the
sheet feeding cassette 9, an exposure device 11 containing a
laser scanning unit (LSU) 1s provided. Above the exposure
device 11, an intermediate transierring unit 13 1s supported
so as to be slide through the opening 2a between a position
to be stored in the apparatus main body 2 and another
position to be pulled out the apparatus main body 2. The
intermediate transierring unit 13 1s provided with an endless
intermediate transierring belt 14, four first transterring roll-
ers 15 and a cleaning device 16. The intermediate transier-
ring belt 14 1s supported turnably around a driven roller 144
and a drniving roller 145 which are disposed at a predeter-
mined interval in the left and nght direction. The first
transierring rollers 15 are disposed aligning in the leit and
right directions 1n a lower space of a hollow space of the
intermediate transferring belt 14. The cleaning device 16 1s
disposed outside of the left end of the mtermediate trans-
terring belt 14. The intermediate transierring unit 13 will be
described later. Under each of the first transierring rollers
15, an 1image forming part 17 1s provided.

In the 1mage forming part 17, a photosensitive drum 18 1s
rotatably supported opposite to the first transierring roller
15. Between the photosensitive drum 18 and the intermedi-
ate transierring belt 14, a first transferring part 19 1s formed.
Around the photosensitive drum 18, a charger 20, a devel-
opment device 21, a cleaning device 22 and a static elimi-
nator 23 are disposed in sequential order along a rotation
direction of the photosensitive drum 18. Above the inter-
mediate transferring unit 13, toner containers 24 for every
four color (Y, M, C and K) are installed corresponding to the
image forming parts 17.

On the right side of the intermediate transierring umt 13,
a second transferring roller 25 1s rotatably supported to the
intermediate conveying unit 6. Between the intermediate
transierring belt 14 and the second transierring roller 25, a
second transferring part 26 1s formed. Above the second
transferring part 26, a fixing device 28 1s disposed. Above
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the fixing device 28, a sheet ejecting part 29 facing the
ejected sheet tray 7 1s provided.

In the apparatus main body 2, a main sheet conveying
path 30 and a duplex printing path 31 are formed. The main
sheet conveying path 30 extends from the sheet feeding
device 10 to the sheet ejecting part 29 through the second
transierring part 26 and the fixing device 28. The duplex
printing path 31 1s branched rightward {from the main sheet
conveying path 30 on a downstream side of the fixing device
28 and formed 1n an approximately C-shape. On the main
sheet conveying path 30, a resist roller pair 33 1s disposed on
an upstream side from the second transierring part 26.

Next, the operation of forming an image by the color
printer 1 having such a configuration will be described. In
cach 1mage forming part 17, after a surface of the photo-
sensitive drum 18 1s charged by the charger 20, the exposure
device 11 exposes the surface of the photosensitive drum 18
with a laser light based on an i1mage date to form an
clectrostatic latent image on the surface of the photosensi-
tive drum 18. The electrostatic latent 1image 1s then devel-
oped 1nto a toner image of corresponding color toner by the
developing device 21. The toner image formed on the
photosensitive drum 18 1s first transierred on a surface of the
intermediate transierring belt 14 at the first transferring part
19 by the first transferring roller 15 which 1s charged with a
transferring bias of the same polarity as the toner. The above
operation 1s performed at each image forming part 17 to
form a full color toner 1image on the intermediate transfer-
ring belt 14. The toner and charge remained on the photo-
sensitive drum 18 are removed by the cleaning device 22 and
the static eliminator 23, respectively.

On the other hand, the sheet fed from the sheet feeding
cassette 9 by the sheet feeding device 10 1s conveyed along
the main sheet conveying path 30 into the second transier-
ring part 26 1n a suitable timing with the above i1mage
forming operation. At the second transferring part 26, the
tull color toner 1image on the itermediate transferring belt
14 1s transierred on the sheet. The sheet on which the toner
image 1s transierred 1s conveyed on a downstream side along
the main sheet conveying path 30 and enters the fixing
device 28 and then, the toner 1image 1s fixed on the sheet 1n
the fixing device 28. The sheet with the fixed toner 1mage 1s
ejected from the sheet ejecting part 29 on the ejected sheet
tray 7. When a duplex printing 1s performed, the sheet in
which an 1mage 1s formed on one face 1s conveyed through
the duplex printing path 31 into the main sheet conveying
path 30 to form an image on the other face of the sheet. The
toner and paper dust remained on the intermediate transier-
ring belt 14 are removed by the cleaning device 16.

Next, with reference to FIG. 1 and FIG. 2 to FIG. 4, the
intermediate transferring unit 13 will be described. FIG. 2 1s
a perspective view showing the intermediate transferring
unmit housed 1n the apparatus main body; FIG. 3 1s a per-
spective view showing the intermediate transtferring unit and
the front and rear rails; and FIG. 4 1s a view schematically
showing the fixed contact point.

As shown in FIG. 2, the apparatus main body 2 1is
provided with a pair of front and rear rails 41, 42 extending
in the left and right directions. The front and rear rails 41, 42
are arranged opposing to each other in the front and rear
directions near a center 1n a vertical direction of the appa-
ratus main body 2. The intermediate transferring unit 13 1s
supported to be slidable along the pair of front and rear rails
41, 42. The intermediate transierring unit 13 1s slid rnight-
ward to be pulled out through the opening 2aq and 1s shid
leftward to be housed in the apparatus main body 2.
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The intermediate transferring unit 13, as shown 1n FIG. 3,
has horizontally elongated front and rear supporting plates
13a, 135 which are arranged opposing to each other in the
front and rear directions. Between the front and rear sup-
porting plates 13a, 135, the driving roller 146 1s rotatably
supported at the right end and the driven roller 14a 1s
rotatably supported at the left end. The intermediate trans-
terring belt 14 1s wound around the driving roller 145 and
the driven roller 14a. When the driving roller 145 1s driven
to rotate, the intermediate transferring belt 14 circulates and
travels. In addition, the cleaming device 16 1s supported by
the front and rear supporting plates 13a, 1356 on the left side
of the driven roller 14a. Four first transierring rollers 15, as
shown 1 FIG. 1, are disposed at the lower space of the
hollow space of the intermediate transierring belt 14 and are
rotatably supported between the front and rear supporting
plates 13a, 135.

The rear supporting plate 136 of the intermediate trans-
terring unit 13 and the rear rail 42 of the pair of the front and
rear rails 41, 42 are respectively provided with four unit side
opposing parts 43 and four rail side opposing parts 44 which
are arranged at intervals in the left and rnight directions.
When the intermediate transferring unit 13 1s housed 1n the
apparatus main body 2, the four unit side opposing parts 43
and the four rail side opposing parts 44 oppose to each other
in the front and rear directions. In addition, when the
intermediate transierring unit 13 1s housed 1n the apparatus
main body 2, each unit side opposing part 43 and each rail
side opposing part 44 are positioned corresponding to each
first transierring roller 15.

The unit side opposing part 43 formed 1n the intermediate
transierring unit 13 1s formed with a fixed contact point 45.
The rail side opposing part 44 formed 1n the rear rail 42
supports a movable contact point 46. When the intermediate
transierring unit 13 1s housed in the apparatus main body 2,
the fixed contact point 45 and the movable contact point 46
are electrically connected to each other, and a transferring
bias 1s applied from the transferring bias power source
provided 1n the apparatus main body 2 to each first trans-
ferring roller 15.

The fixed contact point 45 will be described with refer-
ence to FIG. 4. The fixed contact point 45 1s a U-shaped
member 1n a side view, made of an electrically conductive
maternal (for example, an SUS plate). The fixed contact point
45 15 fixed to each unit side opposing part 43 of the rear
supporting plate 135 of the intermediate transferring unit 13
with 1ts rear face exposed rearward. A rear end portion of a
rotating shait of each first transierring roller 135 1s rotatably
supported on the rear supporting plate 135 with an electri-
cally conductive bearing 15a. The electrically conductive
bearing 15a and the fixed contact point 45 are electrically
connected to each other by an electrically conductive spring
member 155. In this manner, the fixed contact point 45 and
the first transferring roller 15 are electrically connected to
cach other through the spring member 136 and the electr-
cally conductive bearing 15a.

Next, with reference to FIG. 3 and FIG. 5 to FIG. 6, the
movable contact point 46 will be described. FIG. § 1s a
perspective view showing the movable contact point sup-
ported 1 a housing recessed part formed in the rear rail,
viewed from the front side; and FIG. 6 1s a perspective view
showing the movable contact point supported 1n the housing
recessed part formed in the rear rail, viewed from the rear
side.

Each rail side opposing part 44 of the rear rail 42, as
shown 1n FIG. 3, 1s formed with an opening 51. As shown
in FIG. 5, the opening 51 has a horizontally elongated shape
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along a length direction of the rear rail 42. In addition, the
rear raill 42 1s formed with a rectangular window 5la
communicating with a right end portion of an upper edge of
cach opening 51.

On a rear face of each rail side opposing part 44, as shown
in FIG. 6, a housing recessed part 33 around the opening 51
1s formed. The housing recessed part 53 1s surrounded by top
and bottom walls 53a, 5356 and leit and right walls 53¢, 534.
A rear side face of the housing recessed part 53 1s opened.
As shown 1n FIG. §, the bottom wall 535 i1s horizontally
formed and protrudes slightly forward from the rear rail 42.
Each comer of the protruded bottom wall 5356 1s formed 1n
a tapered shape.

As shown 1 FIG. 6, on a right end portion of a top face
of the bottom wall 535, a boss 55 1s erected. Further, on the
bottom wall 535, an outside wall 53¢ 1s formed at a
predetermined interval outside of the right wall 534d. On each
rear edge of the right wall 534 and the outside wall 53¢, a
triangular notch 5371n a side view 1s formed near a center in
the vertical direction.

Further, on the rear face of each rail side opposing part 44,
a hook 57 1s formed above the housing recessed part 53. By
the hook 57, a power line 38 to be connected to the
transierring bias power source 1s supported. The power line
58 bends downward at each housing recessed part 53 and a
tip end portion thereof 1s supported between the right wall
53d and the outside wall 33e.

Next, with reference to FIG. 7, the movable contact point
46 will be described. FIG. 7 1s a perspective view showing
the movable contact point.

The movable contact point 46 1s a contact spring formed
by winding an electrically conductive spring wire 60 into a
coill spring shape. The movable contact point 46 has a
winding part 61, a first extension part 62 and a second
extension part 63. The winding part 61 1s formed by spirally
winding a middle portion of the wire 60 around the vertical
axis. The first extension part 62 1s formed of the wire 60
extending from an upper end of the winding part 61. The
second extension part 63 1s formed of the wire 60 extending
from a lower end of the winding part 61.

At a tip end of the first extension part 62, an electrically
conductive part 65 1s formed by spirally winding one end
portion of the wire 60 by one turn around the vertical axis.

At a middle portion of the second extension part 63, a
contact part 66 1s formed. At a tip end portion of the second
extension part 63, a pull-out prevention part 67 1s formed.
The contact part 66 1s formed by spirally winding the wire
60 by one and half turns around the vertical axis. In this
manner, the second extension part 63 bends at an acute angle
around the contact part 66. The pull-out prevention part 67
1s formed by starting winding the other end portion of the
wire 60 upward around the horizontal axis and then spirally
winding 1t by two and half turns around the horizontal axis.
The pull-out prevention part 67 1s formed at a higher level
than the contact part 66.

The movable contact point 46, as shown in FIG. 5 and
FIG. 6, 1s supported in the housing recessed part 53 of the
rear rail 42. The winding part 61 and the first extension part
62 of the movable contact point 46 form a {ixing part to be
fixed to the rear rail 42. The winding part 61 1s fitted to the
boss 55. The first extension part 62 1s pinched between
notches 537 formed 1n the right wall 334 and the outside wall
53e. In this manner, the movable contact point 46 1s fixed to
the rear rail 42 on an opposite side to the rail side opposing
part 44. The electrically conductive part 63 1s positioned in
a gap between the right wall 534 and the outside wall 33e
and 1s electrically connected to the power line 38 connecting



US 9,785,109 B2

7

to the transferring bias power source. The second extension
part 63 1s supported on the top face of the bottom wall 5356
and 1s biased with respect to the first extension part 62 so that

the contact part 66 protrudes forward from the bottom wall
53b through the opening 51 (refer to FIG. 3). In addition, the

pull-out prevention part 67 i1s engagingly locked with an
upper edge of the opening 51 so that the protruding position
ol the contact part 66 from the opening 31 1s restricted (refer
to FIG. 6).

In the color printer 1 having the above construction, if the
intermediate transierring unit 13 1s shid along the pair of
front and rear rails 41, 42 and then 1s housed 1n the apparatus
main body 2, the contact part 66 of the movable contact
point 46 supported on the rear rail 42 1s pressed rearward by
the rear face of the rear supporting plate 135 of the inter-
mediate transterring unit 13. In this manner, the second
extension part 63 turns on the top face of the bottom wall

5356 1n the clockwise direction of FIG. 5§ and FIG. 6 with

respect to the boss 55. If the intermediate transferring unit 13
1s housed in the apparatus main body 2, each unit side
opposing part 43 of the rear supporting plate 135 of the
intermediate transferring unit 13 and each rail side opposing
part 44 of the rear rail 42 oppose to each other. Then, the
second extension part 63 of the movable contact point 46 1s
biased 1n the counterclockwise direction of FIG. 5 and FIG.
6 around the winding part 61 and then the contact part 66 1s
brought into pressure contact with the fixed contact point 45.
Thus, the fixed contact point 45 and the movable contact
point 46 are electrically connected to each other, and 1t
becomes possible to apply a transferring bias from the
transierring bias power source to each first transferring roller
15. In addition, 11 the contact part 66 is pressed rearward, as
shown 1n FIG. 8, the pull-out prevention part 67 1s spaced
rearward from the bottom wall 535 of the housing recessed
part 53.

On the other hand, if the intermediate transferring unit 13
1s pulled out {rom the apparatus main body 2 along the pair
of front and rear rails 41, 42, the pressing of the contact part
66 of the movable contact point 46 with respect to the fixed
contact point 45 1s released. In this manner, the second
extension part 63 1s biased 1n the counterclockwise direction
of FIG. 5 and FIG. 6 around the winding part 61 and then the
contact part 66 protrudes forward through the opening 51.
However, because the pull-out prevention part 67 1s engag-
ingly locked with the upper edge of the opening 51, the
protruding position of the contact part 66 1s restricted. Here,
because the pull-out prevention part 67 1s formed at the
higher level than the contact part 66, the pull-out prevention
part 67 does not interfere with the bottom wall 5356 of the
housing recessed part 53 or parts 70 mounted under the rear
rail 42 when it protrudes forward.

As has been described heremabove, 1n the color printer 1
of the present disclosure, since the contact part 66 of the
movable contact pomt 46 1s engagingly locked with the
upper edge of the opening 51 by the pull-out prevention part
67, the protruding position of the contact part 66 through the
housing recessed part 33 can be restricted. Since the pull-out
prevention part 67 i1s formed by spirally winding one end
portion of the wire 60, 1t 1s hardly to be deformed. Therelore,
in a case where the contact part 66 1s hooked on the
intermediate transierring unit 13 or the {irictional force
between the fixed contact point 45 and the contact part 66 1s
strong when the intermediate transferring unit 13 1s pulled
out, the pull-out prevention part 67 1s engagingly locked
with the upper edge of the opening 51 so that the protruding
position of the contact part 66 through the housing recessed

10

15

20

25

30

35

40

45

50

55

60

65

8

part 53 can be kept to be constant. As the result, the contact
part 66 and the fixed contact point 45 can be reliably brought
into contact with each other.

In a case where a force acting on the contact part 66 in the
direction separating away from the housing recessed part 53
1s strong, the pull-out prevention part 67 i1s deformed such
that the winding of the pull-out prevention part 67 1s
released; and however, the remaining winding portion 1s
engagingly locked with the upper edge of the opening 51.
Theretfore, even 1f such a detormation occurs, the contact
part 66 1s prevented from being pulled out through the
opening 31.

Incidentally, in the case where the pull-out prevention part
67 1s deformed such that the winding of the pull-out pre-
vention part 67 1s released, the protruding position of the
contact part 66 slightly varies. However, when the interme-
diate transferring unit 13 1s housed in the apparatus main
body 2, since the second extension part 63 that 1s a movable
portion 1s biased with respect to the first extension part 62
fixed to the rear rail 42, the positioning precision between
the contact part 66 and the fixed contact point 45 does not
significantly vary and the contact part 66 can be therefore
reliably brought into contact with the fixed contact point 45.
Also, 1t 1s possible to prevent the contact part 66 and the
pull-out prevention part 67 from being completely pulled out
through the opening 51.

In addition, the pull-out prevention part 67 1s formed by
starting winding the end portion of the wire 60 upward and
then spirally winding the wire along the horizontal axis and
1s formed at the higher level than the contact part 66.
Accordingly, when the second extension part 63 i1s turned,
the pull-out prevention part 67 moves the inside of the
housing recessed part 53 and does not interfere with the
bottom wall 335 of the housing recessed part 53 or the parts
70 or the like mounted under the housing recessed part 53.

Further, since the contact part 66 i1s formed by spirally
winding the wire 60 by one and half turns, an outer circum-
terential face of the wire 60 of the contact part 66 comes into
pomnt contact with the rear supporting plate 136 of the
intermediate transferring unit 13. Therefore, the frictional
force between the movable contact point 46 and the rear
supporting plate 135 1s reduced so that the intermediate
transterring unit 13 can be smoothly slid. Furthermore, since
the contact part 66 1s formed by winding the wire 60 1n two
turns and two outer circumierential faces of the wire 60
come 1nto contact with the fixed contact point 45, the contact
part 66 can be constantly brought into contact with the fixed
contact point 435.

Although the present embodiment 1s described as to the
case 1n which the pull-out prevention part 67 1s formed by
winding spirally along the horizontal axis, the pull-out
prevention part 67 may be formed by winding along the
vertical axis depending on the shape of the contact part 66
or the dimensions and position of the opening 51. Also,
although 1n the present embodiment, the pull-out prevention
part 67 1s formed at the higher level than the contact part 66,
the pull-out prevention part 67 may be formed at a lower
level than the contact part 66 or formed so as to protrude
upward or downward from the contact part 66 depending on
the shape of the contact part 66 or the dimensions or position
of the opening 51.

In addition, although the present embodiment 1s described
as to the intermediate transierring unit 13 as a unit supported
to be slidable between a position to be housed 1n the
apparatus main body 2 and a position to be pulled out from
the apparatus main body 2, the present disclosure can be
applied to a umt requiring electrical connection to the
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apparatus main body 2 and attached to or detached from the
apparatus main body 2 by way of sliding movement.

While the preferable embodiment and 1ts modified

example of the sheet feeding device and the 1mage forming
apparatus of the present disclosure have been described
above and various technically preferable configurations
have been 1llustrated, a technical range of the disclosure 1s
not to be restricted by the description and illustration of the
embodiment. Further, the components 1n the embodiment of
the disclosure may be suitably replaced with other compo-
nents, or variously combined with the other components.
The claims are not restricted by the description of the
embodiment of the disclosure as mentioned above.

What 1s claimed 1s:

1. An 1mage forming apparatus comprising:

a unit supported to be slidable along a rail between a
position to be housed 1n an apparatus main body and a
position to be pulled out from the apparatus main body;

a unit side opposing part and a rail side opposing part
respectively provided on the umt and the rail so as to
oppose to each other when the unit 1s slid along the rail
into the position to be housed 1n the apparatus main
body;

a 1ixed contact point provided 1n the unit side opposing
part of the unit; and

a movable contact point provided 1n the rail side opposing,
part of the rail and brought into pressure contact with
the fixed contact point so as to be electrically connected
to the fixed contact point,

wherein the rail side opposing part of the rail 1s formed
with an opening,

the movable contact point 1s a contact spring formed of an
electrical conductive wire, and has:

a fixing part to be fixed to the rail on an opposite side
to the rail side opposing part;

a contact part biased with respect to the fixing part to
protrude toward the fixed contact point through the
opening; and

a pull-out prevention part configured to restrict a pro-
truding position of the contact part toward the fixed
contact point, and

wherein the pull-out prevention part 1s formed nto a
spiral shape.

2. The image forming apparatus according to claim 1,

wherein the movable contact point has:

a winding part formed by spirally winding a middle
portion of the wire along a vertical axis;

a {irst extension part formed of the wire extending from an
upper end of the winding part; and
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a second extension part formed of the wire extending
from a lower end of the winding part,

wherein the fixing part 1s formed by the winding part and
the first extension part,

the contact part 1s formed at a middle portion of the
second extension part and

the pull-out prevention part 1s formed at a tip end portion
of the second extension part,

wherein the pull-out prevention part 1s formed by spirally
winding the tip end portion of the second extension part
along a horizontal axis.

3. The image forming apparatus according to claim 2,

wherein the pull-out prevention part 1s formed at a higher
level than the contact part.

4. The image forming apparatus according to claim 2,

wherein the contact part 1s formed by spirally winding the
wire along the vertical axis by at least one turn or more.

5. The image forming apparatus according to claim 2,

wherein the contact part 1s positioned to be deeper from
the fixing part in an attaching direction in which the
unit 1s to be housed 1n the apparatus main body, and

the pull-out prevention part 1s positioned to be deeper
from the contact part 1n the attaching direction of the
unit.

6. The image forming apparatus according to claim 2,

wherein the pull-out prevention part 1s engagingly locked
with an upper edge of the opening.

7. The 1mage forming apparatus according to claim 1,

wherein the rail has a horizontal supporting portion con-
figured to support the contact part and the pull-out
prevention part.

8. The image forming apparatus according to claim 1,

wherein the unit 1s an intermediate transierring unit
having an endless intermediate transierring belt which
1s rotatably provided and a transferring roller which 1s
disposed 1n a hollow space of the intermediate trans-
ferring belt,

the fixed contact point 1s electrically connected to the
transierring roller,

the movable contact point 1s electrically connected to a
transierring bias power source, and

by electrically connecting the fixed contact point and the
movable contact point to each other, a transierring bias
1s applied from the transferring bias power source to the
transterring roller, enabling a toner 1mage to be trans-
ferred onto the intermediate transferring belt.
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